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$x(-m)\geq 0,$ $m=0,1,$ $\cdots,$ $\max\{k, l\};x(\mathrm{O})>0$
(2)
$y(-m)\geq 0,$ $m=0,1,$ $\cdots$ , $\max\{k, l\};y(\mathrm{O})>0$
. $r_{1},$ $r2,$ $\mu_{1},$ $\mu_{2}$ $r_{1}>0,$ $r_{2}>0,$ $\mu_{1}\geq 0,$ $\mu_{2}\geq 0$ ,
$k,$ $l$ . (1) $(x^{*}, y^{*})$ 1
.
$x^{*}= \frac{1-\mu_{1}}{1-\mu_{1}\mu_{2}}>0$ , $y^{*}= \frac{1-\mu_{2}}{1-\mu_{1\mu_{2}}}>0$
. $\mu_{1},$ $\mu_{2}$
$\mu_{1}<1$ $\mu_{2}<1$ $\mu_{1}>1$ $\mu_{2}>1$ (3)
.
(1) , $(x^{*}, y^{*})$ .
(1) 1\Q (permanent) , 1 $R_{+}^{2}$
$D$ , (1) $D$ .
$(x^{*}, y^{*})$ , (1) permanent .
1128 2000 10-18 10




(cf. [4]). (4) 1
, permanence (cf. [3]):
Theorem A.
(4) , $\tau_{1}\geq 0,$ $\tau_{2}\geq 0$ 3 :
(I) $\mu_{1}<1$ $\mu_{2}<1$ .
(II) .
(III) (4) permanent .
, (1) permanence , Theorem A
Conjecture :
Conjecture.
(1) , $0<r_{i}\leq 2(i=1,2)$ $k,$ $l$ 3
:
(I) $\mu_{1}<1$ $\mu_{2}<1$ .
(II) $(x^{*}, y^{*})$ .
(III) (1) permanent .
, 3 :
Theorem 1.
$0<r_{i}\leq 1(i=1,2)$ , $k,$ $l$ :
$(x^{*}, y^{*})$ $\Leftrightarrow$ $\mu_{1}<1$ $\mu_{2}<1$ .
Theorem 2.
$0<r_{i}\leq 2(i=1,2)$ , $k,$ $l$ :




$\Rightarrow$ $k,$ $l$ (1) permanent .
Theorem 1 1999 .
. permanence (4)
, Liapunov ,
(cf. [3]). $\text{ }$ , (4) ,
.
, (1) (4) permanence
. Theorem 2 , Hutson and Moran [2] (
Lemma 2) .
’
Theorem 3 $r_{i}(i=1,2)$ .
(3) , Theorem 1 Theorem 2 $(\Rightarrow)$ $r_{i}(i=1,2)$
. Theorem 3 ,
, .
2. Lemmas
(1) permanence , :
Lemma 1.
2 $B_{1},$ $B_{2}$ , (1) (2) $(x(n), y(n))$
$0<x(n)\leq B_{1}$ , $0<y(n)\leq B_{2}$
$n\geq 1$ .
Proof. (1) (2) , $n\geq 0$ $x(n)>0$ $y(n)>0$ . $B_{1}$ ,
$B_{2}$ . (1), (2) $n\geq 0$ $x(n)>0,$ $y(n)>0$
$x(n+1)\leq x(n)\exp r_{1}[1-x(n)]$ ,
(5)
$y(n+1)\leq y(n)\exp r2[1 - y(n)]$
$n\geq 0$ . . $r$ $f(x)=X\exp r(1-X)$
$0 \leq x<\infty\max f(x)=\frac{1}{r}\exp(r-1)$
12
. (5) , $n\geq 0$
$x(n+1) \leq\frac{1}{r_{1}}\exp(r_{1}-1)=B_{1}$ ,
$y(n+1) \leq\frac{1}{r_{2}}\exp(r_{2}-1)=B_{2}$
. , $n\geq 1$




$M=\{(x, y)\in R2|0\leq x\leq B_{1},0\leq y\leq B_{2}\}$
, (1) Lemma 1 $B_{1},$ $B_{2}$ , $M$
.
(1) permanence , :
$\underline{\mathrm{L}\mathrm{e}\mathrm{m}\mathrm{m}\mathrm{a}2.}$( $[\mathrm{H}\mathrm{u}\mathrm{t}_{\mathrm{S}}\mathrm{o}\mathrm{n}$ and Moran [2])
$X$ , $S$ $X$ , $T$ $Xarrow X$
, 2 :
(i) $X\backslash S$ $S$ $T$ .
(ii) $P:Xarrow R^{+}$ ,
(a) $P(z)=0$ $z\in S$ , .
(b) $m>0$
$\lim_{w\in x}\inf_{\backslash S}\frac{P(T^{m}w)}{P(w)}warrow z>0$, $z\in S$,
$\lim_{w\in X}\inf_{\backslash S}\frac{P(T^{m}w)}{P(w)}warrow z>1$ , $z\in\omega(s)$ ( $S$ ).
$S$ repeller .
$S$ repeller , $S$ $U$ , $z\in X\backslash S$
$m_{0}(z)$ , $m\geq m_{0}(z)$ $T^{m}z\in U’$ ( $U$ )
.
13
3. Proof of Theorems
Proof. $(\Leftarrow)$ .
$x(n-1)=u1(n)$ , $y(n-1)=v_{1}(n)$ ,

















$z=(x, u_{1}, u_{2}, \cdots, u_{\mathrm{t}}, y, v_{1}, v_{2}, \cdots, v_{k})$
$X=\{z\in R^{k}+\iota+2|0\leq y\leq 0\leq x\leq B_{2}B_{1},’ 0\leq v_{j}\leq B_{2}0\leq u_{i}\leq B_{1}(j=1,2,,k)(i=1,2,\cdot.\cdot.\cdot. ’ l),$ $\}$ ,
$s=\{_{Z\in}\mathrm{x}|xy=0\}$
( $B_{1}$ $B_{2}$ Lemma 1 ). (6)
Lemma 1 , (6) $X$ , (6) Remark
, $X$ (6) . , (6)
, $T$ $X$ $T|x$ :
$Xarrow X$ (6) . , $T|_{X}$ $T$
, Lemma 2 $X,$ $S,$ $T$ .
(6) , $X\backslash S$ $S$ $T$ .
(i) .
$P$ : $Xarrow R^{+}$
$P(z)=xy$
. $P(z)=0$ $z\in S$ , . $z\in S$
$\lim_{w\in \mathrm{x}}\inf_{\backslash }\frac{P(Tw)}{P(w)}warrow z_{S}=\exp[r_{1}(1-x-\mu 1vk)+r_{2}(1-\mu 2u_{l}-y)]$ (7)
. .
$\lim_{w\in x}\inf\frac{P(Tw)}{P(w)}>warrow\backslash Sz1$ , $z\in\omega(S)$ (8)
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. $\omega(S)$ . $0<r_{i}\leq 2(i=1,2)$ , Fisher and
Goh [1] , $\omega(S)$ 3 :
$z=$ ,
(8) , (7) 1 , 2 , 3
,
$\lim_{w\in}w_{X}arrow z_{S}\inf_{\backslash }\frac{P(Tw)}{P(w)}=\exp(r_{1}+r2),$ $\exp[r2(1-\mu_{2})],$ $\exp[r1(1-\mu_{1})]$
. (8) , (ii) . Lemma 2
$S$ repeller . $S$ (1) permanent .





$\Rightarrow$ $k,$ $l$ (1) permanent .
Proof. (1) (6) , $k$ $l$ $S$ repeller
. $z_{0}\in S$ :
$z_{0}=$
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$0$ ($k+l$ ), $1-r_{1}$ , $\exp[r_{2}(1-\mu_{2})]$ .
$\mu_{2}>1$ , $1-r_{1}$ ( $r_{1}$ ) 1
. $0<r_{1}<2$ , $|1-r_{1}|<1$ , $J(z_{0})$
1 . $z_{0}$ (6) , $S$ repeller
.
, $r_{1}\geq 2$ ? ,
. $0$ ( $k+l$ ) $J(Z_{\text{ }})$ $k+l$
– $\exp[r_{2}(1-\mu_{2})]$ $J(z_{0})$
. $z_{0}$ . $E(z_{0})$
.
Wiggins [5, PP.21-23] , $z_{0}$ $E(z_{0})$
. $W_{lo\text{ }}(Z_{0})$ .
$W_{l\circ\text{ }}(zo)$ $z_{0}$ $X\backslash S$ ,
(6) (zo) $z_{0}$ .
$W_{\iota_{oC}}(z0)$ $z_{0}$ $X\backslash S$
, $S$ repeller .
, . $W_{l_{\mathit{0}}\text{ }}(z_{0})$ $E(z_{0})\#_{-}^{>},$ $z_{0}$
, $E(z_{0})$ $X\backslash S$ $z_{0}$ .
$E(z_{0})$ . $0$ ($k+l$ ) $J(z_{0})$
$k+l$ – $e_{1},$ $e_{2},$ $\cdots,$ $e_{k+\downarrow}$ , $\exp[r_{2}(1-\mu_{2})]$
$J(z_{0})$ $e_{k+l+1}$
$E(z_{0})=z_{0}+\mathrm{s}\mathrm{p}\mathrm{a}\mathrm{n}\{e1, e_{2}, \cdots, ek+\iota, ek+\mathrm{t}+1\}$
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,$E(z_{0})\supset Z\mathit{0}+\mathrm{s}\mathrm{p}\mathrm{a}\mathrm{n}\{ek+l+1\}$
, $z_{0}+\mathrm{s}\mathrm{p}\mathrm{a}\mathrm{n}\{ek+l+1\}$ $X\backslash S$ $z_{0}$
. $e_{k+\iota+1}$
$e_{k+t+1}$ $=$
. 1 $l+1$ , $arrow 1\urcorner-r_{1}<0$ $l+2$
$k+l+2$ . $L$
$L> \max\{\exp[r2(\mu 2^{-}1)], \cdots , \exp[lr_{2}(\mu_{2^{-}}1)]\}$
, $-1/L<t<0$
$z_{\mathit{0}}+tek+\iota+1\in X\backslash S$
. $S$ repeller .
( )
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